Patients with limited English proficiency (LEP) have high rates of depression, yet face challenges accessing effective care in outpatient settings. We undertook a systematic review to investigate the effectiveness of the collaborative care model for depression for LEP patients in primary care. METHODS: We queried online PubMed, PsycINFO, CINAHL and EMBASE databases (January 1, 2000, to June 10, 2017) for quantitative studies comparing collaborative care to usual care to treat depression in adults with LEP in primary care. We evaluated the impact of collaborative care on depressive symptoms or on depression treatment. Two reviewers independently extracted key data from the studies and assessed risk of bias using the Cochrane bias and quality assessment tool (RCTs) and the Newcastle-Ottawa Quality Assessment Scale (non-RCTs). RESULTS: Of 86 titles identified, 15 were included (representing 9 studies: 5 RCTs, 3 cohort studies, and 1 case-control study). Studies included 4859 participants; 2679 (55%) reported LEP. The majority spoke Spanish (93%). The wide variability in study design and outcome definitions precluded performing a meta-analysis. Followup ranged from 3 months to 2 years. Three of four highquality RCTs reported that 13-25% more patients had improved depressive symptoms when treated with culturally tailored collaborative care compared to usual care; the last had high treatment in the control arm and found equal improvement. Two non-RCT studies suggest that Spanish-speaking patients may benefit as much as, if not more than, English-speaking patients treated with collaborative care. The remaining studies reported increased receipt of preferred depression treatment (therapy vs. antidepressants) in the intervention groups. Eight of nine studies used bilingual providers to deliver the intervention. DISCUSSION: While limited by the number and variability of studies, the available research suggests that collaborative care for depression delivered by bilingual providers may be more effective than usual care among patients with LEP. Implementation studies of collaborative care, particularly among Asian and non-Spanish-speakers, are needed.
INTRODUCTION
Patients with limited English proficiency (LEP) have among the highest rates of untreated depression. 1 Depression has been associated with poor quality of life, increased health care costs and non-mental health service utilization, and poor management of other chronic conditions (including diabetes and heart disease), with subsequently increased risk of complications and earlier mortality. [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] Numerous studies have documented lower access to mental health care among patients with LEP compared to English-speaking patients. 1, [12] [13] [14] [15] Challenges and barriers to seeking depression care include difficulties navigating complex medical and mental health care systems, widespread stigma surrounding depression treatment, and reliance on interpreters during sensitive screening, diagnosis, and treatment. Patients with LEP may also contend with cultural factors that make it difficult to seek or engage in depression care. 12, 13, 16 Patients with LEP are more apt to seek 12, 16 and receive 17 mental health services in primary care than in specialty mental health settings. 18 However, the mental health concerns of racial and ethnic minority patients-including patients with LEP-are more likely to go unnoticed by primary care providers, 19 and patients with LEP often receive poorerquality mental health care when they do seek care. 20 These challenges also impact clinicians, as care for patients with depression is often difficult when patients and clinicians do not share a common language and cultural heritage. Eliciting symptoms, establishing trust, and achieving treatment goals are usually more difficult across language barriers. [21] [22] [23] [24] . More than 80 randomized controlled trials (RCTs) and numerous systematic reviews have reported improved depressive symptoms, as well as positive effects on other comorbid conditions, when patients are treated using a collaborative care model. [25] [26] [27] [28] [29] Key components of the collaborative care model include care coordination and care management with multidisciplinary team-based patient care. The care team includes a social worker or behavioral health assistant who engages the patient in regular care and monitors depressive symptoms using validated clinical ratings scales and population-based registries to facilitate active management, while communicating regularly with the primary care providers. A psychiatrist consults as needed for patients failing to achieve remission. 30 While there is a broad research base supporting the collaborative care model among English-speaking patients, less is known about the effectiveness of this model in treating depressive symptoms among patients with LEP, who face additional barriers when seeking and engaging in mental health care.
We conducted a systematic review of the literature evaluating the effectiveness of collaborative care over usual care for the treatment of depressive symptoms among patients with LEP, while also gathering information about intervention adaptations to better serve the needs of this population.
METHODS

Publication Search
We searched PubMed, PsycInfo, Web of Science, and Embase for articles published between January 1, 2000 (before the collaborative model had been described), and June 10, 2017. Search syntaxes were developed in consultation with an experienced university research librarian, taking into account a broad range of terms and phrases used in defining randomized controlled trials (RCTs), cohort studies, collaborative care, depression, limited English proficiency, immigrants, and language barriers (details in Fig. 1 ). We also searched reference lists of retrieved articles and systematic reviews, and spoke to experts in the field. If the components of collaborative care were not clearly described in the publication, we emailed study investigators to obtain that information.
Study Selection
Studies that met all of the following criteria were included in this systematic review: 1) participants were adults (>18 years old) with depressive symptoms identified either through routine clinical care or through the use of a validated depression screening tool; 2) study setting was outpatient only; 3) collaborative care, as defined by multidisciplinary team-based care, including a social worker or behavioral health assistant maintaining a registry of patients, and availability of a psychiatrist for consultation; 4) care delivered to patients with limited English proficiency (defined as (a) participants having language other than English listed as the preferred language, reporting need for interpretive services, or having a focus on first-generation immigrant populations from non-Englishspeaking countries, or (b) having greater than 75% non- English-speaking participants in the study even if the primary outcome was not reported by participant preferred language); and 5) outcomes included the impact of collaborative care on depressive symptoms or on depression treatment. Given the small number of RCTs among patients with LEP, we included other experimental designs in this review. We excluded studies on the basis of one or more of the following: 1) inappropriate population (e.g. children, adolescents, pregnant women, English-speaking only), 2) purely qualitative study design, or 3) collaborative care programs focused on the treatment of other medical conditions (e.g. chronic pain or substance use disorders) rather than depression or depressive symptoms.
Two investigators (MEG and LO-F) reviewed the titles and abstracts for all citations to identify studies that met inclusion criteria. If the reviewers could not determine from the abstract whether a particular study met inclusion criteria, the article advanced to a full text review. Articles that were selected for inclusion on the basis of the title and abstract also advanced to full-text review. We exported all studies obtained from the database searches to Covidence, 31 a web-based program that allows collaborators to screen and review studies, assess quality, and resolve disagreements on inclusion and exclusion.
Data Extraction
We used a standardized data extraction form to collect the following: first author name, publication year, study design, study location, study period, patient inclusion and exclusion criteria, participant characteristics (age, gender, race/ethnicity, and preferred language), sample size (intervention/control), components of Bcollaborative care^and control conditions, cultural or linguistic tailoring of the model, length and frequency of follow-up, depression baseline and outcome measures, and main results (focusing on depression outcomes only).
Quality Assessment
Two authors (MEG and LO-F) independently assessed the methodological quality of RCTs using the Cochrane Collaboration's tool for assessing risk of bias. 32 The few discrepancies in assessment were discussed until the investigators reached consensus. We used the Newcastle-Ottawa Scale to assess the methodological quality of cohort and case-control studies. 33 The score for this scale is based on three categories: 1) selection of study groups and ascertainment of exposure, 2) comparability of study groups, and 3) standardized assessment of outcome of interest. The clinical variability in study design and outcome precluded performing a meta-analysis. In addition, while outcome inconsistency is usually assessed with a test for heterogeneity, problems of power can give misleading results (such as in our review, which is limited by the small number of studies and diverse outcomes). 34 Finally, given that five of the nine studies originated from the same study group, a test of heterogeneity might be misleading. We could not assess for publication bias using a funnel plot, due to the low number of studies and differing outcomes.
RESULTS
Study Characteristics and Quality Assessment
Our search strategy yielded 71 articles, of which 13 were included. Text, references, and discussion with experts yielded an additional 15 articles, of which only two were included after full-text review. Table 1 summarizes the basic characteristics of the included studies. Fifteen articles, [35] [36] [37] [38] [39] [40] [41] [42] [43] [44] [45] [46] [47] [48] [49] representing nine studies with distinct patient populations (five randomized controlled trials, three cohort studies, and one case-control study), met the study criteria and are included in this review (see Fig. 1 for PRISMA flow diagram). All five RCTs compared collaborative care to either usual care or enhanced usual care (involving distribution of patient educational materials or resource lists for depression), and all were included for having ≥75% patients with LEP rather than for reporting outcomes by language preference. One article (Dwight-Johnson et al.) described the intervention as Bcollaborative care,^but failed to specify the availability of a consulting psychiatrist; this component was confirmed via an email to the study investigators. 36 We observed substantial variation in sample size (n = 55-2821) as well as intervention duration (3 months to 2 years) and frequency of follow-up (every 2 weeks to every 6 months) across the studies ( Table 1) .
The reviewed studies were diverse in methodological approaches ( Table 1) . Two of the RCTs did not report on allocation concealment 36, 44 ; however, overall, the five RCTs were found to be at low risk for selection bias. None of the RCTs blinded participants or personnel to the intervention ( Table 2 ). All five RCTs ascertained outcomes by blinded researchers/ care providers and had complete outcome data, with low risk for attrition or reporting bias. The non-RCTs did not have a usual care control group. [46] [47] [48] Depression measures were generally well described. All studies employed the same widely used and validated screening instrument, the Patient Health Questionnaire-9 (PHQ-9), to determine baseline depression diagnosis. However, there was wide variability in the measures used to define study outcomes. To determine depressive symptom improvement, six of nine studies used the PHQ-9, two studies used the Hopkins Symptom Checklist Depression Scale (SCL-20; primarily used in research studies), and one study used the Hamilton Rating Scale for Depression (HAM-D-17), the Clinical Global Impression Severity Scale (CGI-S), and the Clinical Global Impression Improvement Scale (CGI; three scales primarily used in research rather than routine clinical care). One study reported that researchers used their own translation of the PHQ-9 to Chinese, which had been validated in a prior study. 44, 50 Other studies did not specify whether they used validated translations or translated their own instruments. [35] [36] [37] [38] [39] [40] [41] 43, [45] [46] [47] [48] [49] All studies adequately described the interventions and the control conditions (if present in non-RCTs; Bcomparability^criteria in Table 3 ). • Women ≥3 months past initial carcinoma of the cervix or breast cancer diagnosis
• Baseline depression measures: PHQ-9* and PRIME-MD † Exclusion:
• Patients in palliative care
• Suicidal (by PHQ-9)
• History of bipolar or psychotic disorder
• Evidence of gross cognitive impairment
• Currently abusing drugs or alcohol
• Currently receiving psychotherapy 
months
Inclusion:
• ≥18 years old • Spoke English or Spanish • Baseline depression measures: PHQ-9 and PRIME-MD Exclusion:
• No PHQ-9 or PRIME-MD score outcomes were reported.
Ell et al.
37
; Ell et al.
38
; Ell et al. 39 Los Angeles, CA: Oncology clinics Follow-up:
months
• PHQ-9 score ≥10 and one cardinal depression symptom more than half of the days to nearly every day
• ≥90 days from cancer diagnosis, receiving acute cancer treatment or follow-up care in oncology clinics
• Baseline depression measures: PHQ-9 Exclusion:
• Advanced disease limiting life expectancy to <6 months Case-control study:
Ratzliff et al. 48 Washington state:
Primary care clinics Follow-up:
• Adult Asian patients with PHQ score ≥10 (unclear how obtained, research vs. clinic setting)
• BComparison sample of white patients.^Age-and gender-matched controls
• None described and in-language health services to patients.^A ll 3 groups had similar treatment process and depression outcomes (non-statistically significant differences). Two studies reported post-intervention follow-up and included outcomes (primarily sustainability of intervention and depression remission) a year after the intervention had ended (total follow-up time 3 years). 39, 41 Not all studies reported how frequently care managers contacted patients in the intervention group during follow-up (or mean number of contacts). ; Ell et al.
Abbreviations (depression scales
)
42
; Ell et al. 39, 41 ; Ell et al.
37
; Ell et al. 39, 41 (
L = low risk of bias, H = high risk of bias, U = unknown risk of bias Newcastle-Ottawa Quality Assessment Scale Categories A. Selection (maximum 4) 1 Representativeness of the exposed cohort 2 Selection of the non-exposed cohort 3 Ascertainment of exposure 4 Demonstration that outcome of interest was not present at start of study B. Comparability (maximum 2) Control = English-speaking or not receiving the intervention 1 Study controls (receiving usual care or other intervention) 2 Study controls for additional factors C. Outcome (maximum 3) 1 Assessment of outcome (independent blind assessment, record linkage) 2 Was follow-up long enough for outcomes to occur? 3 Adequacy of follow-up of cohorts (complete or lost to follow-up unlikely to introduce bias?) Total (maximum 9)
Characteristics of Study Participants
The mean age ranged from 34.8 to 57 years across studies, and 1166 of 4859 participants (24%) were male. Among the nine studies, 2679 participants (55%) had LEP. Most studies focused on Latino immigrants living in the United States (primarily Mexican-Americans living in Los Angeles), with Spanish as the preferred language [35] [36] [37] [38] [39] [40] [41] 43, [45] [46] [47] 49 ; only two studies included Chinese and Vietnamese immigrants. 44, 48 The majority of LEP participants (2484, or 93%) spoke Spanish. One hundred and ninety-five patients with LEP spoke Mandarin, Cantonese, or Vietnamese (7%). Two studies 44, 48 had poor characterization of participant languages, noting that many spoke BAsian languages,^and citing only clinic language demographics (rather than individual study participant preferred language). In two studies reporting that patients preferred a non-English language, the degree of English language proficiency was not described. 45, 47 Three-quarters of participants were recruited from general primary care (3748/4859, 77%; either through screening in waiting rooms or through referral from PCP) and had a variety of medical conditions. Other participants (23%) were recruited into the studies for specific comorbidities (diabetes [8%], breast or gynecological cancer [11%], and cardiovascular disease [2%]).
Cultural or Linguistic Tailoring of the Collaborative Care Model
While intervention details were not always fully described, eight of nine studies employed bilingual care managers (mainly social workers) for the delivery of care in the collaborative care model. [36] [37] [38] [39] [40] [41] [42] [43] [44] [45] [46] [47] [48] [49] The ninth study did not explicitly mention how the intervention was delivered to patients with LEP. 35 No studies reported on the use of interpreters. Three RCTs and two non-RCTs reported on culturally sensitive or culturally adapted interventions (Bcultural or linguistic tailoring^; see Table 1 ). These five studies explicitly tailored their interventions to different cultural groups. [37] [38] [39] [40] [41] [42] [43] [44] 48, 49 The two RCTs and one non-RCT serving Spanish-speaking patients, all conducted by the same research group, culturally tailored the collaborative care model by adapting the intervention materials for literacy and for idiomatic and cultural content. They further included cultural competency training for staff and employed bilingual staff to conduct the intervention. [37] [38] [39] [40] [41] [42] 46, 49 The remaining studies 44, 48 mentioned adding a cultural component to the collaborative care model with the goal of serving Asian immigrants with traditional beliefs about mental illness. One study further adapted the psychiatric assessment for cultural sensitivity. 44 
Randomized Controlled Trials (RCTs)
Change in Depressive Symptoms. Four of five RCTs reported on change in depressive symptoms; none reported outcomes by preferred language group. Three RCTs reported that the proportion of patients who experienced a ≥ 50% reduction in depressive symptoms score was 13% to 25% greater in the intervention arm than in usual care (Table 1) . 35, [37] [38] [39] [40] [41] [42] [43] 49 The last RCT, Yeung et al., reported no statistically significant difference between treatment groups at 6 months 44 ; however, the investigators noted availability and high uptake of psychiatric services in both study arms (64% of intervention group vs. 54% of usual care control group chose treatment with psychiatrists). Three of these four RCTs included cultural tailoring of their interventions. [37] [38] [39] [40] [41] [42] [43] [44] 49 Differences in Receipt of Depression Treatment and Treatment Preferences. Two RCTs reported on receipt of depression treatment and treatment preferences. In one RCT, 84% of patients treated in the collaborative care intervention received depression treatment (psychotherapy, antidepressants, or both), compared to only 33% of patients in the enhanced usual care arm, over 12 months of follow-up. 39, 40, 43, 49 Another RCT focused on depression treatment preferences. 36 Using conjoint analysis preference surveys, this study found that patients (77% Spanish-speaking) preferred counseling or counseling plus medication over antidepressants alone, and that patients preferred treatment in primary care rather than in specialty mental health care. Patients in the collaborative care intervention group were much more likely to receive their preferred treatment at 16 weeks than were patients in usual care (OR 20.7, 95% CI 8.0-53.9). However, this study also found that English speakers in both groups were more likely to receive their preferred treatment modality than their Spanishspeaking counterparts (OR 2.6, 95% CI 1.2-5.7). 36 Non-Randomized Controlled Studies (3 Cohort Studies and 1 Case-Control Study). One non-RCT study 46 found that 49% and 48% of patients reported improved depressive symptoms (measured with the SCL-20 and PHQ-9 scales) at 6 and 12 months, respectively, among study participants treated with collaborative care. The two studies 45, 47 that reported outcomes by preferred language found significant differences between English-and Spanish-speaking patients. Bauer et al. found that Spanish language preference was associated with more rapid and greater overall improvement (OR 1.54, p < 0.01, CIs not reported), when compared to English preference, despite not being associated with receipt of appropriate pharmacotherapy. 45 Similarly, Sanchez et al. found that Spanish-speaking Hispanic patients had significantly greater odds of achieving clinically meaningful improvement in depressive symptoms at 3-month follow-up than did non-Hispanic whites (OR 2.45, 95% CI 1.21-4.95). 47 In contrast, Ratzliff et al. found similar treatment process and depression outcomes at 16 weeks among three groups treated with collaborative care: Asians treated at a culturally sensitive clinic, Asians treated at a general clinic, and whites treated at a general clinic (though language characteristics of participants were not clearly defined, and it is unclear whether there was a difference in primary language between Asians treated at the culturally sensitive clinic and those treated in the general clinic). 48 Furthermore, the study did not have a usual care control group to enable evaluation of the intervention. 48 
DISCUSSION
Despite the existence of effective treatment, depression care for patients with LEP is challenging for both patients and clinicians, and better models of care are needed. In a systematic review of the current literature on outpatient, primary carebased collaborative care treatment of depression, we found that collaborative care delivered by bilingual providers was more effective than usual care in treating depressive symptoms among patients with LEP.
The systematic review revealed important limitations in the current evidence base. The review was limited by the low number of studies (particularly for non-Spanish-language groups), heterogeneity of study outcomes and definitions, and a lack of data on use of language access services. However, the randomized controlled studies were consistent in treatment effect size, as three of four high-quality RCTs found that 13%-25% more patients reported improved depressive symptoms when treated with collaborative care compared to usual care; the fourth had unusually high rates of treatment in the comparison arm and found no difference between groups. 35, [37] [38] [39] [40] [41] [42] [43] [44] 49 This is consistent with prior systematic reviews of collaborative care treatment. [26] [27] [28] [29] 51 Review of two cohort studies that reported outcomes by preferred language found similar-sized improvements as 10% and 27% more Spanish-speaking patients had improved depressive symptoms during 3 months of follow-up when treated with collaborative care, indicating that patients with LEP may benefit as much as, if not more than, English-speaking patients treated with collaborative care. 45, 47 In short, the collaborative care model-with its emphasis on regular screening, standardized metrics, validated instruments, proactive management, and individualized care, and when adapted for care of LEP patients with depression via the use of bilingual providers-appears to improve care for this patient population.
Yet while the collaborative care model has performed well in research studies, many questions remain for wider implementation and dissemination in systems caring for patients with LEP. To help guide the dissemination of an effective model of collaborative care for patients with LEP, researchers will need to be more specific in detailing the language skills of participants (including their English language proficiency) and any cultural tailoring and adaptations made to the model to serve specific populations, as we found that race and ethnicity are often conflated with language in these studies, and that preferred language and degree of English language proficiency is not always made explicit. Language barriers may increase the possibility of diagnostic assessment bias, diagnostic errors, and decreased engagement and retention in depression care. 52, 53 It is important to note that most studies employed bilingual staff; language concordance may be particularly important when dealing with mental health concerns, as it is associated with increased patient trust in providers, improved adherence to medications, and increased shared decision-making. 21, [54] [55] [56] [57] Furthermore, the collaborative care model may have been addressing cultural barriers to care beyond linguistic barriers. While a few of the studies culturally adapted and modified their collaborative care model and their psychiatric assessments, these adaptations were not addressed in detail and may be difficult to replicate in other settings. Best practices for culturally adapting collaborative care for patients with LEP have yet to be defined. Further research is also needed to more rigorously ascertain the effectiveness of cultural versus linguistic tailoring on the effectiveness of collaborative care in LEP groups.
Additionally, given the evidence that depression in racial and ethnic minorities and patients with LEP often goes unrecognized, 19 ,44 efforts will be needed to make sure these groups are systematically screened for depressive symptoms and referred for care in culturally sensitive ways. One large implementation study in the state of Minnesota found a marked difference in enrollment into collaborative care by LEP status. 58 Of those eligible for a non-research-oriented collaborative care model, only 18.2% of eligible LEP patients were enrolled over a 3-year period, compared to 47.2% of eligible English-speaking patients (adjusted OR 0.43, 95% CI 0.23-0.81). Similarly, Asian patients were underrepresented in studies and likely in collaborative care programs. Yeung et al. reported that the majority of Chinese immigrants with depression were under-recognized and undertreated in primary care, as evidenced by the fact that only 7% of patients who screened positive for depression were engaged in treatment in primary care clinics in Massachusetts. 44 Referral processes for collaborative care may also need to be improved for patients with LEP. The reasons for differences in enrollment by LEP status in collaborative care programs remain poorly elucidated 58 and likely include patient-, provider-, and systems-based factors. However, these results suggest that without targeted efforts to screen, enroll, and engage patients with LEP, collaborative care models may only widen mental health disparities for such patients. Studies that examine implementation and sustainability of the collaborative care model are needed.
This review has a number of limitations. We may have missed studies where language and participant origin were not adequately described. Additionally, as has been noted in prior systematic reviews of RCTs of collaborative care, participant and provider blinding would not have been feasible, due to the nature of the interventions. 59 Other limitations include the variability in study duration and outcome assessment, making direct outcome comparison difficult. Finally, of the nine studies included in this review, five were conducted in Los Angeles, CA (and by the same group of research investigators). This may limit the generalizability of our results. 
CONCLUSIONS
This systematic review suggests that collaborative care delivered by bilingual providers is an effective model for the treatment of depression among patients with LEP (with stronger evidence among Spanish-speaking patients). The review is limited by the small number of participants with LEP and the variability in study design and outcomes. More research is needed on individuals speaking Asian and other non-Spanish languages and on best practices for actively screening, recruiting, and engaging patients with LEP in depression care. Finally, implementation studies are needed in real-world clinical care settings to identify key components of collaborative care and the effectiveness of this model across diverse settings.
